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We. RonrcrtT Pierce Rorerts. Edgar 
Bkut -Iohxrox and Harry Hector 
Taylor, ail British subjects, of the Works 
of British I'elanese Limited, ftpondou. 

5 near Derby, do hereby declare the nature 
of this invention to be as follows: — 

This invention is concerned with im- 
provement? in the production of textile 
nnd other products from polyvinyl esters. 

10 According to the present invention, 
artificial filaments which are soluble in 
water are produced by spinning suitable 
polyvinyl compounds which are soluble 
in water. 

1"» The preferred method for the produc- 
tion of the water-soluble filaments of the 
present* invention consists in making 
them directly from a water-soluble poly- 
vinyl corn pound by spinning a solution 
20 of the compound into a coagulating 
medium. It is preferred to employ a 
solution of the polyvinyl compound in 
an aqueous medium, and most advantage- 
ously in water, and to spin that solution 
•Jo into an organic medium or a medium con- 
sisting large l\ of :in organic liquid. 
Meth\l and ethyl alcohols are not suit- 
able, hut ketone*, for example acetone or 
methyl ethyl ketone, or any other organic 
"0 liquids or mixtures of organic liquids 
which are non-solvents for the polyvinyl 
compound and which are miscible with 
water may be used. Thus, for example. 
;v lo — "25% solution of a polyvinyl com- 
;)*") pound in water may be spun into acetone. 
After the filaments have been coagulated, 
he dried and wound, 
been found that the greatest 
in water is not obtained by 
40 complete saponification of a polyvinyl 
compound, for example polyvinyl acetate, 
and that there exists a range of values for 
residual acetyl groups, for example, 
within which there is au optimum solu- 
45 hiliry in water. This range depends to 
a small extent upon the degree of poly- 
merisation of the polyvinyl compound, 
but in general it appears that in the case 
of saponifying polyvinyl acetate the . best 
50 raiiL-e for the" degree <\f saponification is 
that in which 5-^-15% of the theoretical 
maxjnium _of _acetyl groups is retained.. 
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If polyvinyl but-yrate is used, tor ex- 
ample, the range of residual butyryl 
groups will be somewhat lower than the 55 
figures indicated. However, even where 
the polyvinyl compound used for spin- 
ning is not completely soluble in cold 
water in the sense that it wiU not form a 
clear solution upon attempting to dis- 60 
solve it in cold water, solution and spin- 
ning may be carried out by heating the 
polyvinyl compound with water to dis- 
solve it. and then either cooling the solu- 
tion or spinning it while still warm. 65 

The production of the water-soluble 
polyvinyl compounds is usually effected 
by saponifying polyvinyl acetate or other 
saponitiable polyvinyl compound. and 
since the product has subsequently to be 70 
dissolved to form a spinning solution it 
is preferable to carry out the saponifica- 
tion process also with n medium which 
will dissolve both the starting material 
and the water-soluble compound produced. 75 
For example polyvinyl acetate may be 
retiu xed with methyl or ethyl alcohol 
until it- is dissolved, after which a solu- 
tion of caustic soda in methyl or ethyl 
alcohol is mixed with the polyvinyl 80 
acetate solution and saponification 
effected. When an alcohol is used as the 
solvent medium it is necessary to employ 
only a relatively small proportion of the 
amount of saponifying agent theoretically So 
required to effect the desired degree of 
saponification. For example an amount 
of caustic soda equal to 1 or *2% of the 
weight of polyvinyl acetate is sufficient to 
effect complete saponification. 90 

As already indicated, the solubility 
properties of the saponified product are 
dependent to some extent upon the saponi- 
fying conditions employed. In general 
the best results appear to be obtained by 05 
dissolving polyvinyl acetate, for example, 
in methyl alcohol, and mixing the solu- 
tion with a solution of *he desired amount 
of caustic soda also in methyl alcohol. 
1.-5% of caustic soda on the weight of 100 
the polyvinyl acetate lias given very good 
results when carrying out the saponifica- , 
tion at about 40—^-50° C\ in a total quan- 
titv of niethvl alcohol of some 2 — 4 times 
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the weight oi the polyvinyl acetate. To 
obtain the product- referred to above 
within the range ol nnixi.mm. ^lubiln.* 
in cold water, the decree oi sapomhea- 
5 ion mav be controlled in a«y desired 
manner. Jroi- example, the saponinca- 
ticn nuu he carried out very slowly 
comparatively low temperatures, and 
stopped at the desired .stage. However. 
JO a much better control is obtained oy con- 
tvoUiii--'- the amount of water m the methyl 
alcohol of similar saponification medium 
as is described in our application. 
7207/4:1 (Serial Xo. .W.WH;. It s< 
15 round that by adjusting this amount ot 
v-»te»- a verv ri-id control Is obtained over 
the "nature of the ultimate saponification 
product. The more water there is 
present the his- her i* Hie resiuual acetyl 
2rt content of the saponified polyymy 
acetate. For the range or residual 
acetyl groups given above. namely 

5 iC>o^ of the theoretical mayimum. a 

total content of water of 2—5% on the 
•25 weight- or the methyL alcohol appears to 
five the best results. ^ 
' The decree of polymerisation ot the 
polyvinyl compound is also of importance 
and it- should preferably contain 100 or 
:i0 2f>0 or more polyvinyl residues. 

A further important feature of the pre- 
*en* invention is obtaining a j-ood tensile 
strength of the water-soluble polyvinyl 
filaments. According to the invention. 
.-I the tensile strength of the ^lament* as 
<pun is increased by subsequently subjo- 
in" them to a -stretching operation. I Ins 
<tr^tchinn operation may be earned out 
hi air. but is preferably carried out in the 

.10 presence of 11 ^ tenii! - a $* nt the pol ' V * 
vinvl compound. Water is. of course, a 



now-Wld s 0 neniii- a-ent and. if li^ed. ha- 
to be used with cation. In :he torm 
of an ::t!i!«ispiier- oi .>i.e»l:i it greatly facili- 
tates the srrctehin- of the filaments, and 
t r tn „„ ;.tmo>pheiv of h>:m:d a!:' is very 
■tdvaiiia-jeuii*. By l!h«e li.cal.-. -Uvtchcs 

.inii G* ")':,.. or iti")V '.i the one mat 

lemVi of the hiamen^ iua\ be obtained. 
One specific nu-rbod which we have- '.ound 
advantageous is to immerse the iilainciit- 
on bobbin- in aoidon-. and rlu-u (o pay 
the lilamtrnts from the bobbin- thron-h 
;,u atmosphere of -team in which ;ht-y a»v 
Miviehed. After pa-im; thrash |>>e 
steam, the*- are taken up on another 
bobbin, and allowed f. remain on the 
■ bobbin under tension for I "J bours or <o 
in order to a-e them. This subsequent 
a-ehr- is likewise of some .importance m 
obtaining a stabh- product of w,od ten- 
sile strength. . 

An important use -t the water-s-.tuMe 
filaments' with which the P^ent inven- 
tion -^ concerned i* ■'>=' ^ production m 
«-at^ r .<olnble fabric* u^d for parachutes 
tor mines to be had in riv.-r* or the *ea. 
since after the mine* have been laid the 
paraehute dissolve* and doe- not reveal 
ihe presence «.f the mine. I'dameo- 
intended for tins pmp-.-e ma} be uyed a 
suitable shade to render the paraehme 
inconspicuous More- is di-.v.lves. rot- 
instance a dvesMirY may be mrm-lt^ed 
into the spinning -dunon. The warer- 
soluble compound- ma;. aU- he iwed for 
other purposes. example. 
T^at^l thi<s 21st dav oi X.v.endw. 
STKPHKXS ,v ATjLF.X. 
Cliartered Parent Agents. 
Wyheham TToiwe. ( cordon Avemu-. 
St an more. Middle*-*:-::. 
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COMPLETE SPECIFICATION. 
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We B0BF.RT PlEECE RoilERTS. EdOAR 

Uert' Jchnson- .-.id Harry Ham 
Taylor, all British subjects, oi the \i orks 
of British Celanese Limited. Spondou. 
near Derbv. do hereby declare the nature 
of this invention and in what manner the 
same is to be performed, to he pavtieu- 
larly described and ascertained in and u;. 
the followiug statement: — 

yhi< invention is concerned with 
iiH.rovemeuts in the production of tex- 
tile and other materials from polyvinyl 

esters. ... 

It is known that pol> vinyl esters ma. 
he saponified partially or completely and 
th-t- the solubility of the esters m 
different solvents may be widely varied 
according to the degree to which tne 
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C". r i a i : 1 de'j ree : O : d 
by e::ti : udiif-* >"lu- 
.-;i*poriit:ve iiiediiim 
b;.t!i: tt'tr decree 
i Jtr *i;eh th.at- thv 



^iipoiinication is carrieo out 
S r .ecitication Xo. -i>^H» *):•■ 
■ibed a pr-oees- in v.hje 1 - }-"\ 
\- lir-t sapon ined io 
aro then -iial'-ed. '-" • — • 
ti.,i:s iiiere:of into ai, e 
a. liouid coaLnlatinu 

product- are salable in organic x.lvem- 
Jnul sul>stanri;.lly in*>liihltr m water: and 
tht-sH ve'iuirenieni^ are -atished ■>> a 
saponirted polyvinyl esrov v.htch has an 
c-sU -roup content of (ifi-^i?.. or the 
ma-imum theoretically ].o«ible. 

The present invention, however, nuns 
:it tbt- prod. net-ion of shaped, articles. ^ 
rilan.ei.td. yun.<=. f..iN ami the like, ^hieb 
arc capable ut being swollen or dissolved 
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by water, by extruding into a settling 
medium a solution of a polyvinyl ester; 
to achieve this is is necessary thai- the 
polyvinyl ester should have the desired 
"> seusitlvity towards water, and also that 
the solution should he capable of being 
shaped by extrusion (or *' spun ") suc- 
cessfully. * We have now found that 
polyvinyl esters having an ester group 
10 content between 2 and" 1*2% are satisfac- 
tory starting materials for the production 
of such articles, both as regards their 
sensitivity towards water and the spinning 
properties of their solution. 
15 According to the present invention. # 
therefore, artificial filaments, foils and 
similar article* which swell or dissolve in 
water are produced by shaping and 
setting solutions of polyvinyl esters con- 
20 tabling free hydroxy! groups in which the 
ester s-roup content is between 2 and 12% 
of the maxim nn: theoretically possible. 

Preferably the polyvinyl ester em- 
ployed contains acetyl groups, although 
25 esters containing other groups. e.g. 
butU groups, may be used. The degree 
of polymerisation is preferably such that 
the. polyvinyl ester contains 100 or 200 or 
more vinyl residues. 
MM The. artificial filaments and other 
articles are preferably produced by 
extruding an aqueous solution of the 
polyvinyl ester into a coagulating medium 
containing a water -miscible organic non- 
:)5 solvent for the ester. Usually a concen- 
tration of about 20. 25 or ?>D% of poly- 
vinyl ester gives a solution having a suit- 
able spinning viscosity. The solution 
may be prepared by dissolving the poly- 
40 vinyl ester in cold water or by heating 
it up with water and, if necessary, the 
solution may be spun while it is still hot. 
For the production of filaments, jets 
having orifices of about 0.05. to 0.0S 
45 millimetres diameter are suitable and the 
solution may be extruded through such 
jets into a coagulating bath and passed 
through the bath for a distance, for 
example, of G to 12 feet. The watcr- 
50 miscible organic non-solvents which it is 
preferred to use are lower aliphatic 
ketones. particularly acetone, though 
.other such compounds., for example lower 
aliphatic alcohols. ma\ be employed.. 
55 After setting, (and drying if a wet- 
spinning process is employed) the yarn 
may be wound or twisted and wound and 
then employed for the production of 
fabrics or other articles. It is prefer- 
GO able, however, that it should first be 
subjected to a stretching operation in 
order to increase its tenacity. Stretching 
may be carried out in air. hut is prefer- 
ably effected in the presence of a soften- 
65 ing agent for the polyvinyl ester. Water 



is. of course, a powerful softening agent 
and if used must be used with caution. 
Moist air may, for example, be employed 
but preferably an atmosphere oi steam is 
used. A very useful method comprises "70 
stretching the yarn while it passes 
through a chamber containing steam, e.g. 
at a "temperature of 100° C. after which 
it is wound and allowed to remain on 
the bob! tin under t elision for 12 to 24 75 
hours in order to set. The degree of 
stretch may, for example, be 2. 4 or 0 
times according to the tenacity and exten- 
sion required in the final yarn. One 
specific method which has been found HO 
advantageous is to immerse the yarns on 
bobbins' in acetone, and then to pass the 
yarn from the bobbins through an atmo- 
sphere of steam in which they are 
stretched. After passing through the 
steam they are taken up on other bobbins 
and allowed to remain on the bobbins 
under ten-ion for 12 ho\irs or so in order 
to age I hem. This ageing is of some 
importance in obtaining a stable product ( .;(J 
of good tensile strength. 

The value of the " stretching operation 
is not limited to polyvinyl ester yarns 
sensitive to water which have been pro 
duced as described in the present appii- l !o 
cation, but is applicable to such yarns con- 
taining hydroxy 1 groups and having an 
ester group content of 2-12.%. however 
they may have been produced. 

While the process of the present inven- 100 
tion is not confined to the use of poly- 
vinyl esters produced by any particular 
process it has been found that compounds 
which have properties rendering them par- 
ticularly suitable may be obtained by b:5 
saponifying polyvinyl esters oi compara- 
tively high ester group content in solu- 
tion in a medium comprising an alkali, 
a lower aliphatic alcohol and not more 
than 1<>%. especially between 1 and 4%, 110 
of water, calculated on the total weight 
(if liquid present at the commencement of 
saponification, the amount of alkali being 
substantially less than that theoretically 
necessary to effect the desired degree of 115 
saponification. It has been found that 
the degree of saponification and the solu- 
bility "properties of the polyvinyl ester 
obtained can be controlled to some extent 
by adjustment of the amount of water 120 
present in the saponification medium, the 
greater the quantity of water the higher 
being the ester content of the product 
obtained. This process is more fully 
described and claimed in our Speeifica- 125 
tion No. 7:207/48 (Serial Xo. 56:). 991). 

Ex AMPLE I. 

A polyvinyl acetate' with an acetate 
content of 1 1 % of the maximum theor- 
etically possible was made by saponifying 130 
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polyvinyl acetate, of ^ appror.imately 
lni)';,; acetate content, at about o0' C. in 
a saponification medium containhig 
1.2".?,' oi' caustic -oda (calculated on the 
o wei-hi of the polyvinyl acetate} dissolved 
in auueous methyl alcohol containing >* 
parts by weight of water and 07% parts of 
nielli vl alcohol: saponification was con- 
10 tinned until the product separated out. 
This product was introduced while still 
wet into hot water and the ini::ture was 
heated on a water bath until the poly- 
viuvi acetate had dissolved and the 
1,1 methvl alcohol and methyl acetate had 
boiled off. The amount of polyvinyl 
acetate used was sufficient to ^ive a solu- 
tion having; a concentration of about- 
2*%. The solution was iiltered while 
•20 wan u. after which it was >pun into 
acetone at room temperature, the length 
of imiii'. rsion heim; about lo feet. I he 
varn produced was twisted and wound 
and i he bobbins were immersed in acetone- 
2,1 ror about 1*2 hours to allow the yarn to 
: i-e. it tIieil stretched to about 

times its original length while passing 
throi'-h a chamber containing wet steam 
at 10iV~ C. and then aged for *24 hours in 
air ailer which it was ready for use in 
the production of fabrics or other articles. 
The yarn produced was solid >le in cold 
water. 

Example IT. 
A polyvinyl .acetate was made as 
described" in Example T. except that the 
saponification medium c/ntainitu: 2h% of 
water and i»7i% "f methyl alcohol, with 
rlie result that a product of sli.-htly lower 
acetate content was obtained. Yarn 
produced therefrom by the process des- 
cribed in Example I did not completely 
dissolve in cold water, but shrank and 
sani: in the water after immersion. 

The saponification process described 
in the above Example- form part of the 
subject matter of our Application No. 
7-207 4*2 (Serial Xo. "icV^OOl). 

Yarns obtained from polyvinyl esters 
of ester group content between *2 and 
12%. as described in the present applica- 
tion, may be employed l' 0i ' tMe pi'^d'uction 
of fabrics and may constitute either The 
whole of such fabrics or may form only 
"> part thereof. For example they may be 
used as weft in conjunction with a warp 
made of acetone-soluble cellulose acetate. 
The^e fabric*", which dissolve or disperse 
in water, are very useful for the produc- 
Go tion of parachutes for mines to be laid in 
rivers or the sea. since after the mines 
have been laid the parachute becomes 



substantially invisible and does not reveal 
the presence of the mine. Such fabrics 
may he dyed a suitable shade in order to 
render the parachute inconspicuous before 
it dissolves, for instance, by introducing 
a dye-stuff into the spinning solution from 
which the yarns are produced. 

Having now particularly described and 
ascertained the nature of our said inven- 
tion, and in what- manner the same is to 
be performed, we declare that what we 
claim is: — 

1. Process for the production o£ arti- 
ficial tilameuts. foils and similar articles, 
which comprises e\-tr tiding through a 
shaping device into a setting medium a 
solution of a polyvinyl ester containing 
free hydroxyl groups in wind* the ester 
-roup content is between 2 and 12?.'. of 
the maximum theoretically possible. 

2. Process for the production of arti- 
ficial filaments, foils and similar articles, 
which comprise ivm-nding an aqueous 
solution of a polyvinyl ester containing 
free hydroxyl groups, in which the ester 
-.-roup content is between 2 ami l*2' v . of 
the maximum theoretically po«ihle. into 
a conguhitin.jj medium comprising a water 

organic ■ ion -solvent for the 
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Claim 2. 
is a lower 
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miscible 
ester. 

3. Process according to 
wherein the organic non--olvont 
aliphatic ketone. 

4. Process according to Claim 2. 
wherein the organic non -solvent is 
acetone. 

Process according fi any of the pre- 
ceding claims, wherein the polyvinyl 
compound contains vinyl acetate groups. 

(>. Process for improving the properties 
of water-sensitive yarns and similar 
articles made of a polyvinyl ester contain- 
ing free hydroxyl groups and having an 
ester ^roup content between 2 and 12*;,. 
of the maximum theoretically possible, 
which comprises subjecrmg said articles 
to a stretching operation. 

7. Process according t" Maim 0. 
wherein stretching is effected in an atmo- 
sphere of steam. 

8. Filaments, foils and similar articles 
ha vine a basi< of a polyvinyl ester con- 
taining free hydroxy! -roups which swell 
or dissolve in water, obtained by any of 
the processes hereinbefore described or 
claimed. 

Dated this 10th dav of October. 1042. 
STEPHENS & AELEX. 
Chartered Patent Auents. 
Wykeham House, 0 onion Avenue. 
Stnnmore, Middlesex. 
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